Current curriculum reforms in Hong Kong emphasize learning how to learn and project-based learning; the most recent reform introduces "Liberal Studies" as a mandatory school subject in senior secondary school. This article reports an exploratory case study of the Information Searching Process (ISP) in the context of these developments. Participants were 18 Form 6 (Grade 12) students, who completed a 5-week inquiry project in small groups, as part of a Liberal Studies course. Students were asked to complete a questionnaire, and keep a search log and diary; several students were also interviewed. The research questions examined the sources of information used by students, students' cognitive and emotional experience during the ISP, and communication within the collaborative groups. Findings indicated that Internet-based sources were predominant but that most students had difficulty completing the ISP. It is argued that work is needed to help students develop an epistemology in which the meaning of information is contextual and the process of interpreting information an effortful activity. Such work seems important if collaborative inquiry projects in Liberal Studies are to lead to deep learning.
INTRODUCTION
Responding to accumulating evidence from education research about the learning process (Bransford, Brown, & Cocking, 1999; Sawyer, 2006) and increased need for people who are prepared for directing their own learning as well as for teamwork, the Hong Kong government has introduced a series of education reforms. In 2000 it launched a "Learning to Learn" reform (Curriculum Development Council [CDC], 2000) and in a more recent reform it is introducing "Liberal Studies" as a mandatory subject in senior secondary schools (CDC & HKEA, 2004) . Like curriculum frameworks introduced elsewhere (e.g., National Council of Teachers of Mathematics [NCTM] , 2000; National Research Council [NRC], 1996) , these reforms emphasize inquiry, especially through projects in which students collaborate to investigate open-ended problems of current interest to society.
In the context of such reforms, developing information literacy in students has gained new importance. First, while the information search process (ISP) has been researched extensively in North-America and Europe, it has been researched less in Asian countries. What is the nature of Hong Kong students' cognitive and emotional experience of the ISP? Are students adequately prepared to conduct searches that are useful for their projects? Such questions are important because with the rise of the internet the availability of information to students has increased dramatically; although the potential for projects which use relevant and up to date information is considerable it is not clear whether Hong Kong students will be able to take advantage of it. Second, although collaboration is emphasized in current educational perspectives, the ISP has received little research attention in collaborative settings (Hyldegård, 2006) . How do Hong Kong students work together on a collaborative ISP? Third, how students think about the ISP is also important. Education culture in Hong Kong is strongly focused on competition and assessment (Biggs, 1996) , and this frequently leads to lessons that are highly structured, in contrast with more emergent lesson designs that build on students' interest and prior knowledge. While the ISP could teach students epistemological points about inquiry, for example that problems are initially ill-structured and that an inquiry gradually gains focus (Ruthven, Hennessy, & Deaney, 2005) , Hong Kong students may be relatively intolerant of ambiguity. Research is needed to examine Hong Kong students' experience of and thinking about the ISP, so that teachers may know how best to support students in conducting collaborative projects. It is proposed that without such support, proposals for increased emphasis on student-directed and collaborative inquiry are likely to have limited success. Perhaps even more important, an opportunity to help students develop a more sophisticated epistemology could be lost.
This article reports an exploratory case study of the ISP by Form 6 (Grade 12) students taking a Liberal Studies at a Hong Kong secondary school. The goal of the study was to explore the implications of Hong Kong's education reforms for the development of information literacy, focusing on students' cognitive and emotional experience of the ISP and their thinking about the ISP as important components of information literacy. As collaboration is emphasized in many contemporary perspectives on learning (Palincsar, 1998; Sawyer, 2006) , the "case" involved collaborative inquiry in small groups. Thus the study responds to Hyldegård's (2006) call for more research on the ISP in collaborative settings. The study examined the information sources used by students, students' cognitive and emotional experiences of the ISP, and communication patterns among group members during the ISP. As an exploratory case study, the study is intended to elucidate research questions (Yin, 1993) and opportunities for the development of information literacy. These are outlined in the discussion section.
LITERATURE REVIEW Recent Educational Reforms in Hong Kong
Education researchers have made many advances in their understanding of learning in the last 30 years. Among the most well known findings is that traditional teaching, in which the teacher explains and the students attempt to absorb what is explained, is rather ineffective. Many studies have shown that students do not gain deep knowledge that way but hold on to their own ideas (e.g., McDermott, 1984; Driver & Easley, 1978) . Other studies have shown that learning produced in this so-called "transmission mode" does not transfer well from one learning context to another (Perkins & Salomon, 1989) ; such studies have revealed the importance of the nature of the learning context for both enabling learning and recalling what has been learned (Brown, Collins, & Duguid, 1989; Hutchins, 1995; Lave & Wenger, 1991) . Numerous researchers have responded by developing and testing educational perspectives that promote deep learning, which includes not only ability to recall information and ideas, but also ability to see assumptions behind assertions, relationships among ideas, and the range of uses of ideas (Brown & Campione, 1994; Kolodner et al., 2003; Linn & Hsi, 2000; White & Fredericksen, 1998) . Common among many of these perspectives is that students need to interpret new information in light of their current beliefs and what they believe to be the current state of knowledge about a topic; students often learn by means of inquiry into problems that are likely to be personally relevant (Linn & Hsi, 2000) . Student inquiry into such problems is prominent in several curriculum frameworks in the U.S., most notably in standards for mathematics and science learning (NCTM, 2000; NRC, 1996) .
Studies involving student inquiry have also revealed important relationships between understanding and students' insight into their own learning (e.g., Baird, 1986) . White and Fredericksen (1998) showed that students of below average achievement can benefit even more from tasks in which they reflect on the inquiry process than students above average academic achievement. Some studies suggest that students of widely varying achievement levels are able to control their learning process to a degree not thought possible at the start of the 1980s. We suggest there are good reasons to expect that deep learning, with a higher degree of control over the learning process than has so far been the norm, is possible for the majority of students (Bransford et al., 1999; White & Fredericksen, 1998; Zohar & Dori, 2003) .
Learning to Learn and Liberal Studies
In the context of these developments and changing learning needs, the Hong Kong government conducted an extensive review of the school curriculum in 1999 and initiated major curriculum reforms for improving the quality of schooling. The first major reform effort, in a document entitled "Learning to Learn" (CDC, 2000) , illustrates how the reform is based on a set of aims for education in the 21st century:
To cope with the challenges of the 21st century, education in Hong Kong must keep abreast of global trends … The school curriculum, apart from helping students to acquire the necessary knowledge, should also help the younger generation to develop a global outlook, to learn how to learn, and to master life-long skills that can be used outside schools. (CDC, 2000, p. 1) This reform initiative was followed in 2004 by a proposal that provides further evidence of shifts toward a new learning paradigm. In addition to other structural changes, a significant change is the introduction of a required subject called "Liberal Studies" in the new senior secondary school curriculum. The document introduces Liberal Studies as follows:
Liberal Studies adopts an issue-enquiry approach which helps liberate minds of students by having students study a wide range of issues and encouraging them to find out information themselves and develop their own opinions … Students are encouraged to draw knowledge from different disciplines in the analyses of the issues, and to develop their own views, construct personal knowledge, and become critical thinkers. (CDC & HKEA, 2004, p. 57) 
Key Tasks
In order to help students develop independent learning capabilities, the Hong Kong government recommended four "Key Tasks" across the curriculum: Moral and Civic Education, Reading to Learn, Project-Based Learning, and Information Technology for Interactive Learning (CDC, 2000) . These four key tasks are inter-connected. A focus on reading to learn helps students to do better in project-based learning, which involves searching and reading different kinds of materials. Similarly, project-based learning requires students to read widely for information, develop critical thinking, and construct personal knowledge and analysis. Schools can use any of these key tasks as an entry point to strengthen students' independent learning capabilities and help them ultimately 8 to achieve the objectives of in all four key tasks.
Liberal Studies and Project-Based Learning
Following up on the learning to learn reform, Hong Kong is implementing a reform of the academic structure for senior secondary education and higher education in 2009; all Hong Kong students will from then receive three years of senior secondary education (instead of four), ending at Form 6 (Grade 12). In the new academic structure, Liberal Studies will be one of four core subjects, together with Chinese, English and Mathematics. Liberal Studies will include an independent study as part of its assessment.
The instructional time devoted to the independent study will be 90 hours which is one-third of the total instructional time for Liberal Studies (CDC & HKEA, 2004) . In addition, whereas in the past many students left school after the Hong Kong General Certificate of Education Examination (HKCEE) in Grade 11 (Biggs, 1996) , such students will in the new structure need to complete Grade 12. Therefore, although some students have in the past completed independent projects in Grades 12 and 13, it will now become an important learning task for all secondary school students.
Project Learning and Information Literacy
As project learning will be an important part of Hong Kong students' learning experience, deeper understanding of their project learning process is needed. During project learning, students need to learn how to select a topic, to form a focus, to gather and evaluate information, and how to present the product. All of these relate to information literacy.
Definitions of information literacy usually focus on the person who is information literate rather than on the concept itself; Zurkowski (1974) context-independent meaning but needs to be interpreted in light of the specific context in which it is sought. According to Kuhlthau (2004, p. 11) , one of the best ways to teach students information literacy is to engage them in authentic learning tasks such as may occur within student projects.
Information Search Process (ISP)
Information specialists are no longer locators but instructors or councilors who realize that information is subjective in nature and that they should help users create their own meanings of information. Todd (2003) identified three streams of research on information searching by children and adolescents. The first stream is Information Search Process (ISP) model that will be described in detail later. The second stream is "searching or surfing the World Wide Web" focusing on the characteristics of children and adolescents' information seeking on the Internet. The third steam is "everyday information seeking" focusing on adolescents' information seeking in daily life contexts. The need to develop learners' information and critical literacy is a consistent theme in this stream. Large and Beheshti's (2000) study of Grade 6 students' experience of searching the Web for school project belong to the second stream. In this study students adopted a variety of strategies to seek information to complete school tasks, and some primary students still regarded printed materials as chief source of information for school projects.
However, our informal observations of our own students suggested that our students rely on the World Wide Web as the main source of information, in everyday life and for school projects. We wanted to explore whether our observations were correct by case study.
Besides sources of information, we think that a deeper investigation into students' cognitive and affective experiences is important. Kuhlthau's ISP model can provide a useful framework to explore students' information seeking process. Kuhlthau's model is described next.
Kuhlthau's ISP model
The ISP model developed by Kuthlthau (2004) During the information collection stage, students feel a sense of direction and confidence.
Finally, during the search closure stage, they will feel relief. However, if students do not succeed in formulating a clear focus, they will experience frustration. Searchers should also experience an increase their interests in the topic after the focus formation stage.
[Insert figure 1 about here.]
Collaborative ISP
Kuhlthau's model is the basis of many studies of information seeking. However, as Hyldegård (2006) has argued, one of the shortcomings of these studies is the neglect of collaborative nature of information searching. Hyldegård examined social aspects of searching for, sharing, and generating information, and asked whether there were differences in the ISP of groups, compared with individuals. Specifically, she examined the information searching of five graduate students in a qualitative study, and found that although group members demonstrated similar cognitive experiences as individuals in the ISP model, they did not necessarily experience the emotional "turning point" during the process. In other words, students may not have a sense of relief at the sixth stage of the ISP. Hyldegård argued that contextual and social factors affect the group ISP, and called for further research on collaborative and social factors relating to group members' information searching. To our knowledge, no studies exist that have explored Hyldegård's questions with secondary school students.
Focus of the Study
As stated earlier, the goal of the study was to explore the implications of education reforms like those currently being implemented in Hong Kong for the development of information literacy. There are few studies of information literacy of secondary school students in Hong Kong, and none that focus on the ISP in collaborative contexts. The following four research questions were explored:
1. What kind of information sources do Hong Kong students use in project learning? 2. What are the cognitive and emotional experiences of Hong Kong students during information search process? 3. What factors affects students' collaborative information seeking in project learning?
METHODOLOGY

Research Team and Orientation
The study falls within a teacher as researcher perspective in which a team of researchers collaborate, often with a faculty advisor, to study a problem important to their practice (Murray & Lawrence, 2000; Stenhouse, 1975) . The research team consisted of three school librarians and one faculty advisor; one of the school librarians taught a class of Form 6 students taking Liberal Studies ("the teacher" hereafter). The three school librarians met regularly and collaborated at all stages of the research.
Research methods commonly used for research on adolescents' information searching include questionnaires, records of computer keystrokes, observation, focus groups, interviewing, think aloud protocols, students' journals and diaries, students' timelines, and students' work and assignment materials; frequently combinations of methods are employed (Shenton, 2004) . In this study the main data sources were questionnaires, search logs, and search diaries; a sample of students were interviewed to probe more deeply into issues identified by the other data sources. These multiple data sources made triangulation of our inferences possible (Creswell & Miller, 2000) .
Individual as well as collaborative aspects of the ISP were investigated.
Participants
The participants were 18 Form 6 (Grade 12) students (5 male and 13 female) taking a Liberal Studies course at a secondary school in Hong Kong. In Hong Kong, schools are placed in three bands based on students' performance on government exams, and this school was in the highest band (Band 1) at the time of the study. All students had previously completed an inquiry project in Form 3. Prior to the start of the inquiry project, the teacher explained that she wished to conduct research on the students' information seeking, the procedures she intended to follow in this research, and that participation in the research was voluntary. All 18 students agreed to participate in the study. Most students reported they had experiences seeking information for individual as well as group-based project assignments; seven (38.9%) had at least four years experience and 11 students (61.1%) had at least five years of general experience using the Internet.
Procedure
At the beginning of the school year, the students had a lesson in the library on information searching focusing on the use of the school's Online Public Access Catalogue (OPAC), the use of Boolean operators, and the stages of the Kuhlthau ISP model. Students were also introduced to WiseNews, an electronic newspaper database. In the Liberal Studies course, students were taught social policy relating societal issues in preparation for the projects. However, as the project assignment was designed to meet a curriculum requirement of self-directed investigation, the teacher only explained the project goals and assessment. Students were then divided into groups and each group was assigned a project; there were six groups and one student who worked alone. The teacher assigned the group members according to students' research interests. Students were asked to select a topic from a broad study area (e.g. education, economics, politics etc.) and form their own focus, then search information to support their focus, and finally report their research to their classmates in a presentation. The duration of the inquiry project was five weeks (April to May, 2006) .
Data Sources
Questionnaire: At the end of the inquiry project, all participants completed the questionnaire (see Appendix). The questionnaire probed their students' experience with the ISP and was a modified version of that developed by Hyldegård (2006) ; it consisted of 19 questions. Modifications consisted of the addition of items relating to difficulties encountered during the ISP, the role of the teacher during the ISP, and communication within collaborative groups; the items were presented in English and Chinese (side-by-side), as is customary in Hong Kong.
Search Log and Search Diary: Each student was asked to fill in the Search Log and Search Diary after each information search on the topic. The search log was a modified version of Kuhlthau's (2004, p. 32 ) search log. The students were asked to record what tools they used, the usefulness of the information, and their feelings during the information-seeking process. Making entries in the search log and dairy provides students a way to record and reflect on the success of the search. A sample search diary used by the teacher to demonstrate how to fill one out is shown in Figure 2 .
Interviews: After analysis of these data, the teacher selected one reasonably articulate and confident student from each group for a follow-up interview. Unfortunately, due to scheduling difficulties only three students could be interviewed. The purpose of the interviews was to gain deeper insight into the main patterns in the other data. For example, students were asked to elaborate on questionnaire responses to examine the reasons for choosing one type of information over another or why students felt a certain way during the ISP. Students were interviewed by the teacher in the school library to create a familiar and non-threatening setting for the interviews. The interviews were transcribed verbatim by one team member and the transcripts checked by the teacher.
Despite the small sample, the interviews were useful for verifying researcher interpretations based on other data sources and yielded additional insight into the students' experience of the ISP.
[Insert Figure 2 about here]
Analysis
Techniques for analyzing questionnaires used in teacher research were employed.
First, quantitative responses to the questionnaire items were summarized by one team member and then checked by other team members. The team then discussed the results to develop preliminary answers to the research questions. These were then checked and elaborated by examining the other data sources. These methods fall within recommendations by Wildemuth (2002) for conducting research on young people's information-seeking behavior, and allow for triangulation of inferences between several data sources as recommended by many researchers (Creswell & Miller, 2000) .
Information searching was examined at both individual and group levels.
RESULTS
All 18 students handed in search diaries and 17 handed in search logs. All students could briefly describe their research topic. From their descriptions on their project topic, the teacher concluded that 11 students (61.1%) could articulate clear focus of their research topic; 7 students (38.9%) said on the questionnaires that they had some knowledge about the topic beforehand, while 11 students (61.1%) said that they had little knowledge about the topic beforehand.
Sources of Information
The first research question was: "What kind of information sources Hong Kong students use in project learning?" The questionnaire asked students to rate the importance of the information sources they had used for the project from 1 (low) to 5 (high).
Descriptive statistics are shown in Table 1 . (The left column is based on 14 questionnaires as four students ignored the instruction to rate only sources they had used.)
The categories were not completely independent but students appeared to have little difficulty completing the questionnaire item. Nearly all 14 students included in this analysis reported using web pages, WiseNews, and group members at least once; by comparison the use of material from the library and other printed materials was much less frequent (4 students and 7 students respectively). Regarding importance of the information sources, students appeared to have a clear preference for web-based materials, rating web pages highest (4.22) followed by WiseNews (3.84), ahead of group members (3.35) and the teacher (3.23). While moderate importance of the teacher as information source is expected in a student-directed inquiry project, one would expect students in the group to be regarded as important sources of information in a collaborative project. Students rated library materials (2.88) and the OPAC (2.75) as moderately unimportant and printed materials (1.64) as least important.
[Insert Table 1 about here] This general picture was confirmed by the students' search logs. There were 82 entries in total; 39 of these (47.6%) referred to web resources and 20 (24%) to WiseNews; only 12 entries (14.6%) referred to school library resources. The three students interviewed all said they sought information solely from the Internet. Student 2C explained why he used the Web as the chief sources of information: "The Web sources are very convenient to find. We can use the search functions. There [is] too much content in books and I don't want to read them." Student 6C agreed with Student 2C: "The Web is more convenient. We have remedial classes after school. The libraries have already closed after the classes. I usually do my searching from 9:00 pm to 11:00 pm. It is not possible for me to search other sources." Student 1B had another reason to use the Web:
"We can find the most updated information from the Web. Our research topic is a current issue. We could not find information from other sources." When asked further why they did not use library materials, all students interviewed said that they did not know how to search materials in school library except browsing. Two students said they had never heard of the Online Public Access Catalogue (OPAC) of school library (Student 1B & 6C). Student 2C said that he knew it and tried to find books from the OPAC, but when he could not find relevant information from OPAC he would search by browsing.
Cognitive and Emotional Experiences
The second research question was: "What are the cognitive and emotional experiences of Hong Kong students during information search process?" The researchers sought to explore if students went through the six stages of ISP. According to , there are three indicators that can be used to measure whether students have gone through the six stages of ISP: thoughts, feelings, and actions. Since in this study it was not possible to observe students' actions directly we focused on the first two indicators using self-reported data.
Cognitive experience.
A clear focus is an important indicator of whether students complete the six stages of the ISP; focus formation is a "turning-point" in Kuhlthau's ISP model (Hyldegård, 2006; . Once students formulate a focus, they will experience feelings of clarity and confidence. According to questionnaire responses, students regarded focus formation the most difficult part of the search process. 11 students (61.1%) said that they found focus formation was most difficult or quite difficult; only 4 students (22.2%) said that focus formation was less or least difficult. Further, only 5 students (27.7%) said their understanding of the focus of the project was clear at the end of their information search. Eight students (44.4%) said they disagreed or agreed a little that their understanding of the focus of the project was clear. Student 1A wrote on the questionnaire: "The main problem was I did not know what [was] the focus." From teacher's assessment and students' presentations, we found that some groups could not formulate a clear focus till the end of the search process. That means they did not complete the six stages of ISP model. Some students appeared to be overwhelmed by the large quantity of information yielded by their searches. Student 1A wrote in his search diary: "Have found too much information, and it is hard to digest them at once. It caused me [a] headache." Student 1B wrote in his search diary: "Continued to search information but found that most information was not relevant." Student 1C made similar comments in her diary: "The contents of these articles are similar; it's hard to find new information". Student 5B expressed similar views on her questionnaire: "It's very hard to find really relevant information via the Internet." Nevertheless, despite evidence of struggling with the cognitive demand involved in searching, there was evidence that some students were able to complete all six of the stages. Student 1B described his search experiences vividly in the interview, suggesting that interest also plays an important role in managing the search process:
At first I felt uninterested but quite bothered with the assignment. Oh, another assignment has to be completed. I was more bothered when our group began selecting a topic. We could not select a topic for a long time. I began increasing my awareness of current affairs to see if I could have any new ideas. I found that my search topic is related to daily lives. My interest increased and felt a bit excited. Finally, we have selected a topic. I have strong motivation to find relevant information. I wanted to complete our assignment as soon as possible.
However, I was bothered again. Too much information, I didn't know how to deal with them. At last we selected relevant information for our assignment. I felt happy. I enjoyed working with my group members. I felt satisfied.
From the interviews and search diaries we also found that students thought discussions with their teacher helped them formulating a clear focus. Student 5A described her experience on her questionnaire: "I did not know how to define the topic and how to formulate a research focus. However, after discussion with teacher and group members, I have clearer ideas."
Emotional experience.
Questions 16 and 17 of the questionnaire asked students how they felt at the beginning and the end of the project. Most students said they felt uncertain (44.4%) and confused (55.6%) at the beginning; four students (22.2%) said they felt excited and two (11.1%) relieved. After the search process only one student (5.5%) reported feeling more certain after the search process, and seven students (38.9%) reported feeling frustrated.
None of the students expressed excitement at the end of search (see Figure 3) . Despite these difficulties, some students reported positive feelings at the end of information-seeking process. For example, student 2B wrote on her questionnaire: "I feel so good right now. I have done an interested topic, and I enjoy working with my group 
Collaborative Information Seeking
The third research question was: "What factors affect students' collaborative information-seeking in project learning?" The student who worked alone is excluded from the analysis. Findings are reported regarding how students communicated to get the ISP done, followed by data on motivation and the success of the ISP.
Students used various ways to communicate with their group members.
MSN/ICQ, telephone and meeting were the most popular communication methods.
Group 2 and 3 used more meetings to communicate with group members; Groups 4, 5 and 6 used more MSN/ICQ than other groups (see Table 2 ). Thirteen students said that they were in contact with group members weekly; four students said they contacted their group members several times in a week. Students IB and 2C explained that meetings were more effective for communication because "Communications through MSN/ICQ usually are very short. You have to type in MSN/ICQ, sometime you don't know how to type [in Chinese] and then you won't mention it. But in meetings, you can express whatever you want to say and it is much longer in meeting." Nevertheless, these students still thought that MSN/ICQ is an important communication method because it is convenient. They said that once they had selected a topic and formed a focus, it would be better not to have meetings because so many ideas will be raised. From students' comments, we can see that at the beginning of a group project learning, meetings may be important to the success of group project learning experiences.
[Insert Table 2 about here]
To explore intra-and inter-group differences in experience of the ISP, agreement scores are shown in Table 3 for two statements on the questionnaire: "My understanding of the focus of the project is clear," and (b) "I am motivated to do the project." For both statements, scores range form 1 to 5, a 5 indicating high agreement. Hyldegård (2006) suggested that intra-group differences in personal variables such as motivation and mood can affect performance on a collaborative ISP, especially the resolution of uncertainty.
As she reviewed, research on group dynamics has shown that the resolution of uncertainty within groups is a main goal of intra-group communication (Sorrentino & Roney, 2000) and important to developing a sense of belonging to a group. Hyldegård found substantial intra-group differences of at least two points on a 5-point scale, and related these differences to difficulties in reaching consensus about the focus and approach to the project and to the fact that the participants did not know each other well at the start of the project. In the present study, the teacher also assessed the success of the collaborative ISP at the end of the project, when the groups made their presentations. She gave a rating from 1 to 5 for the ISP based on the extent to which a focus was achieved, her impression of students' satisfaction with the search and its usefulness to the inquiry project. Although this assessment mixes cognitive and affective aspects of the ISP, it is suggested this assessment does provide a general indication of the success of the ISP.
These ratings are also shown in Table 3 .
As the table shows, in two groups there was considerable intra-group variation for understanding the focus of the search (Groups 4 and 6). The intra-group variation for the motivation was small, and much smaller than in Hyldegård's study. The inter-group variation for both variables was more substantial. Generally, small intra-group variation and high scores for understanding the focus led to better searches, as measured by the teacher assessment. By comparison, the relationship between motivation scores and the teacher assessment was less clear. For example, while in Group 2 all students had high motivation scores and this was accompanied by a high teacher assessment, Group 4 received a low teacher assessment despite high motivation scores. Group 1 received a moderately high teacher assessment in spite of uniformly low motivation scores. Overall, the teacher assessment indicates that the ISPs of most groups left much room for improvement: only one group received a teacher assessment above a 3.
[Insert Table 3 about here.]
The Roles of Leaders in Collaborative ISP
Initially, the possible role of a group leader was not considered; however, students raised this issue when the teacher asked Student 1B and 2C to share experiences that made their groups successful. They both said that their group's success was due to their (unassigned) leaders, and that they liked following their leader during the ISP. Both Groups 1 and 2, in effect, had leaders who were academically high-achieving. Student 2A, a high-achiever who was regarded by group members as their leader, reflected on her questionnaire: "I felt a bit interested [in] our topic, my interest increased while I collected more information, then I hoped I could know more about the topic." The search logs and diaries for these groups suggest that all students were actively involved in the search, and they made the largest number of entries in their diaries. For example, the three students in Group 1 made 5, 5, and 2 entries in their diaries, and the students in Group 2 made 6, 4, and 4. In addition, according to Table 3 , the intra-group variation for understanding the focus was small. In contrast, Student 6C, from the group receiving the lowest teacher assessment (Table 3) , said: "We have no leader. [A high-achieving student] could be [our] leader. However, she's just too busy to work on our project." In this group, the number of diary entries was consistently lower (2, 1, 2, and 3), and the intra-group variation in understanding of the focus relatively high. These findings suggest that the main benefit of having a leader was to improve the collaborative process, contrary to fears that that in collaborative work the leader does most of the work (Colbeck, Campbell, Bjorklund, 2000) . Although students may have had various group project experiences, some were more effective than others. All three students interviewed expressed their willingness to participate in group-projects again in the future. They all said that they learned much from discussions with their group members, and that peers could find additional relevant information for them.
DISCUSSION
As an exploratory study it is important to point out the limitations of the study.
First, only one example of an inquiry project was investigated; the amount of information available for projects on different topics can be expected to vary, and students may also become better at the collaborative ISP with repeated practice from multiple inquiry projects. Second, the students had little instruction on the ISP; additional feedback on the collaborative ISP can also be expected to improve the results. Third, there were methodological problems that are common in practitioner oriented research. Despite these limitations, the study has analytic validity (Yin, 1993) in that its findings are similar to those from other case studies examining the ISP (Hyldegård, 2006; Prensky, 2001; Ruthven et al., 2005; Tabatabai & Shore, 2005) and can be used to clarify problems. Below, four main findings and their implications are elaborated.
First, students considered web pages the most important information source for doing their projects, ahead of traditional library sources, the teacher, and paper sources obtained outside the library. Though this finding is contrary to Large and Beheshti's (2000) study it is no longer surprising. 61% of students reported having at least five years of experience with using the Internet; indeed, these students may be regarded as "digital natives" (Prensky, 2001) , who consider digital information sources before paper information sources, contrary to many of their teachers, who Prensky regarded as "digital immigrants." Accordingly, it is unclear whether teachers are adequately prepared for supporting student projects with a substantial dependence on digital media such as web pages and instant messaging.
Second, while some students were able to complete the ISP, most experienced difficulties, especially with developing with coping with a large amount of information and developing a focus. This finding is especially important for the education reforms in Hong Kong, as the class was from an academically above-average (Band 1) school. The difficulties with completing the ISP in this study are likely to be more severe in classes drawn from an academically more diverse population, as will be the case after the reform takes full effect. Further, it is clear that the heavy use of web pages was an important contributing factor to students' difficulty in completing the ISP. The student comments quoted earlier indicate that students searched the Internet extensively, but that it was difficult to find relevant information. One student explained "I began increasing my awareness of current affairs to see if I could have any new ideas," after which the focus of the search improved. These results are consistent with a novice-expert comparison study of web searching, in which Tabatabai and Shore (2005) noted that experts, in addition to evaluating the relevance of search results, had greater knowledge about the target topic, maintained a positive attitude toward the search, and did not search excessively.
Problems in obtaining relevant information from internet searches have led many teachers to vet internet sources and structure inquiry projects (e.g., Dodge, 1995; Linn & Hsi, 2000) . Such approaches focus students' attention on interpreting information (summarizing, synthesizing, and integrating it with prior knowledge) rather than locating it. However, as Ruthven et al. (2005) pointed out, "if the process of searching, including the discussion between pupils and the interaction with teachers which potentially surround it, can serve a developmental function not just an intermediate one, deepening understanding of subject matter and its epistemological dimension as well as locating contributory information, then the contribution of search activity assumes a wider significance" (p. 33, emphasis added). It is this "wider significance" that is envisaged by curriculum reforms emphasizing learning to learn and inquiry (CDC, 2000; NRC, 1996) .
Although it has been noted before that much Internet content is not reviewed for quality (Dodge, 1995) , students in this study had difficulty focusing their searches and dealing with the large amount of information yielded by their searches. Two facets of how these problems could be addressed are outlined. First, teaching could address these problems directly by helping students develop more effective searching strategies. In this, it is important to recognize that students already use a variety of methods that may serve them well for locating, sharing, and discussing information, such as instant messaging, bulletin boards, telephone calls, and face to face meetings; the use of such methods is clearly important to understanding the ISP for adolescents. According to this study, however, students need help dealing with the searching and evaluation of documents available on the Internet. Tabatabai and Shore (2005) recommend using clear criteria to evaluate sites, not excessively navigating, reflecting on strategies and monitoring progress, and approaching the search with a positive attitude. Clearly fostering the development of such strategies will support learning how to lean better than vetting internet documents, although a combination of the two methods is probably needed.
While developing more effective search strategies in students may to lead to better search outcomes and less student frustration with the ISP, a change in epistemological understanding of information, accompanied by greater tolerance of uncertainty, is also needed. Societal problems that may be the subject of projects in Liberal Studies are complex and initially ill-defined. For example, when students want to develop a position on whether stem cell research should be allowed in Hong Kong, it is not clear at the outset what the problem is. The actual problem emerges from what students already know in the subject area, current events and media coverage, the information students retrieve in their early searches, as well as their biases and interests; similar to scientific discourse, whether students work alone or collaborate, the problems they investigate are social constructions (Latour, 1987) . Similarly, the documents students encounter are social constructions (e.g., some are intended to reach a wide audience and lack detail while others are intended for scientists and have undergone more rigorous review; some rapid communications result from intense interest in a recently elaborated problem). In short, it is proposed that students need to be able to interpret documents in terms of the social context in which they were produced and are to be used by them rather than the documents having context-independent meaning; ideally, students would see themselves as participating in a social and historical discourse aimed at knowledge production (Scardamalia & Bereiter, 2006) . Research on epistemological beliefs shows considerable epistemological development would be required in adolescents to achieve this (Hofer & Pintrich, 1997; King & Kitchener, 1994) . However, a study by Whitmire (2003) suggests that such epistemological development can positively influence effectiveness of the ISP, and it is an essential part of the metacognitive development needed for learning how to learn (recent scholarship posits epistemological belief as part of metacognitive development, for a discussion see Pintrich, 2002 ).
Third, the groups used a variety of ways to communicate during the ISP; some groups used all three of email, instant messaging, and telephone to get their work done.
This finding is interesting because it suggests that (a) different groups had difference preferences influencing how they collaborated and (b) that some of the communication media used were those students used in everyday life, such as instant messaging and telephone calls. Thus, to study how students accomplish the collaborative ISP during projects, it may be necessary to study communication in a variety of media, and not just the media that are provided by school for school work. (However, in this study no specific medium was provided for the project.) Fourth, some groups spontaneously chose a group leader; groups which had a leader had more successful ISP, as measured by the teacher assessment. Indeed, having a leader seemed to have a greater impact on the ISP than motivation or intra-group differences in motivation. It is proposed that the natural emergence of group leaders is, in part, culturally mediated, as social arrangements in Hong Kong are often hierarchically organized (e.g., social positions within families are determined by birth order, in the workplace policies are set by senior staff members with less consultation than in the West, the tendencies of students not to question the authority of the teacher, and the existence of a two-level system by with politicians are elected). While these hierarchies are mostly accepted by Hong Kong citizens, it is educationally problematic if they also permeate school work. In contrast, in the West group work is not normally hierarchical; for example, in "cooperative learning" (Aronson, 1978) students are assigned different roles but there is no hierarchy among these. In addition, advocates of student-centered learning use social arrangements that are designed to counteract the hierarchy between teacher and student authority (Scardamalia & Bereiter, 1991; Brown & Campione, 1994) ; in "reciprocal teaching" students take turns to take the teacher roles in small groups (Palincsar & Brown, 1984) . When leaders do emerge in group work it is often because someone needs to take charge of the project when some students are unwilling to contribute; in such cases the leader does most of the work and there can be "free riders" (Colbeck et al., 2000) . This kind of educational arrangement is inequitable, and clearly undermines goals to promote collaboration as part of a learning strategy. Though this kind of group work is also commonly found in Hong Kong, in the current study the leadership style used appeared to support collaboration and the ISP; if this interpretation is correct the use of leaders was clearly educationally beneficial. Further research is needed to elucidate the impact of the hierarchical structure of Hong Kong's society on collaborative work as part of ISPs and projects; it is suggested that the collaborative pedagogies from the West cannot just be implemented in Hong Kong, but that both the challenges and promises of collaboration among Hong Kong students are unique.
CONCLUSION
Current education reform in Hong Kong is of considerable interest because it builds on findings from decades of research on how people learn (Bransford et al., 1999; Sawyer, 2006) and international trends that emphasize inquiry projects (NCTM, 2000; NRC, 1996) . Given the need for information in inquiry projects, success depends critically on developing information literacy in students and teachers. The findings of this study suggest that the importance of the Internet as a resource for projects has been underestimated; students preferred Internet sources over traditional sources and used communication tools like instant messaging to get their work done. As most teachers are not "digital natives," substantial learning by teachers is needed to become fluent in the use of internet-based technologies and to know how they can instructionally guide their use for projects. More specifically, teachers could help students develop better search strategies, as proposed by Tabatabai et al. (2005) . However, focus on inquiry in school also provides an opportunity to foster more sophisticated epistemological understanding of information-that information is created and used in specific social contexts, does not have objective meaning, and, therefore, that considerable effort is needed to interpret it in the specific context of a student project. This kind of epistemological understanding is an important aspect of learning how to learn; the need for an effortful process to interpet information is one reason for promoting collaboration. In light of these points, it is suggested that the concept of information literacy needs to be extended to include epistemological understanding of information. Finally, it was suggested that another point that needs to be considered is the extent to which hierarchies, observed through the emergence of leadership roles, constrain and enable collaborative searching and project work. Table 1 Types of information used Table 2 Intra-group communication modes (frequencies) Table 3 Motivation and search performance Feelings at beginning and end of search process
